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BTopan MG)KAyHapoAHa!i KOHiliepeNAHR 
OpraHHaai^HH OdieAHHeHHbix HaAHii 
10 npmvieHeHHH] aroMHOH SHeprHH 
B MHpHhlX ABJiaX 

His noAiiciKHi orjiauiciiHHi ;\ii oipHaHa/ibHoro coo()iu,riiiin iia Koii(|iu|)chuhh 

25 YEAR RE-REVIEW 


B TEOPM HAEPIIOtl MTEPtffl 
H.H.EoroJiioOoB 

Meio^pj, paspauaTUBaeuue hm wsyMeHna npoci;ieMH mhotux Te;i iia- 
xoj^HT Bce pacuiHpaioinyDCB odJiaciB n;ifl npMweHeHHfl b cauux pasM^iHux 
pa3ne;iax coBpeueHHoH (phbwkh. 

Beciua BasHUM flB;iaeica aiteci, sonpoc o BUHCHenwH cneuH(pMKH 
KoppeaauHOHHoK cipyKiypLi m ee BawaHHa Ha odpaaosaHHe ^acTupaiiH 
CBaaaHHoro KOMeKXiiBa, oCaa^aiomero cBoHCTBaun CBepxTeKyHeciH . 

TunwHHUMH npnuepaMH woryx cayxMiL HBaeHne CBepxxeKy^ecxH re- 
mn M HBxeHHe CBepxnpoBonHinJOCxw, Koxopoe, ecan oiBae^tca ox MaK- 
pocKoiiii'jecKMx 3$^eKioB, ody caoBaeHHUx KaawHweM MarmiTHoro noaa, 
uosei paccMaxpHBaxLca KaK HBaeHwe CBepxxeKyHecxH aaeKxpoHOB b we- 
xaaae. 

OcodeHnoGiM hhsko GHeprexwHecKoro cneKipa xa-iKeaiix Huep naoi 
ooHoBaHHe npennojiaraxB noHBaeHne aHaaornHHo0 cmyapHH u e caynae 
BuepHoa uaiepHH. 

WHiepecHo OTMexHTB, ' 1 X 0 xoxa ABaeHHe CBepxieKy^ecxH reawa 
duao oiKpHxo MHoro nos'ice asaGHHH CBepxnpoBOUHwocxH, oho oicaoaaoci 
noHflXHHM 3HaHHieaBH0 paHbine, oHesMUHo, daaronapa cneLiH(|)UMecKHu 
OCOdeBHOCIflM CXaXMCXMKH Bose. 

TaK, MHKpocKonHHecKafl xeopufl cBepxxeKy^eciH Boae-cucrew du- 
aa MHOK) paapadoxaHa CBHuie aecaxH aei xouy Hasail. HcxoJifl wa uoiie- 
M Boae-rasa co caadHM BsaHiuOneaciBHeM, 

Kai? H3BecxH0j B cayi)ae HueaaiHoro Eoae-raaa npa aocraxonHo 
HH3KHX xeMnepaxypax odpaayexca KOHneHcax - y KOHeHHoro oxHocHiejib- 
Horo HMcaa Hacxim ranyjiLCH oKasHBaioxca xo^ho paBHUMW HyjiD. ripn 
HyaesoS lewnepaType see MacTurtu bxoubi b axo coexoaHHe, OaHaKO 




A/COl'JF/1 ^5/P/^^ 
uapR 
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Taitoii K 0 Hii,eHcaT no ocSpaayeT CDHaaiii-ioro itoji;iL’K‘rni)o h iiooTOMy iie oO- 
;iaJiaeT CDOficTBawM CBepxTeKyqecrM. Eo/iii oh KaK i;e;ioe, 

HHMTO He tipeiDii'CTDye'j.' 0T^e;ifcHUM qacTHuaii aaMe/i oiiTboo M3-3a coy;ia- 
penwli CO cieHKanvi h c iipnijecfluM h aunanaxL ho Koii-'cHcaxa. Conep- 
lueHHO MHa'ie oOcxoMr nejio ripw xoth Pu coiafioro EaaHwoneiiCT- 

BWfl oiTa;iKMBaTe;iLHoro xwiia. 

Toriia, KaK d;j;io iioKaaaiio b mohx pac^oxax, Konneiicax odpaayer 
CBfloaHiiuH KOJiJieKTHE^H iipn exo HBHseHMM KaK ue;iorc sawenjiGHne 
omejiBHUx HacTHU, Bunanenwe mx h 3 KOH^eHcaia cxanoBHicfl oHeprerw- 
'} 0 CKw HeBHroAiiHWH, ecjin TOJihEO CBopocxB itBHieHHfl HOC laxo'iHo liana. 
noflEJifleiCfl leu caiiUii CBoHcxao CBepxxenyHecTH. 

Jljifl nojiy'jeHWH axoro peayjiExara HeodxoHHiio duno paccuoxperi) 
HH 3 K 0 sHeprexHijecKyio Hacit cneKxpa BoadyiKHeuHli . 3 ]i;eci, uu cxonKHy- 
nHCB c xapaKiepHoM ipyHHOCxbK), cocioaEuieM b tom, hto odt^Haa leo- 
pwB B 03 iiymeHna 0 Ka 3 aJiacL HenpHueHHuoM , Haae ecjiu BaawMOHeilciBHe 
uexjHy ^acxHiraMH BecLMa wano. 

ileficrBWiejiLHc , waxpuHHue oneuemy, cooTBeicxEyomwe BHpiyant- 
Hoiiy BunaneHHi) HaciMp h 3 KOHACHcaxa, coiipoBosnaioTcfl oaeprexHnec- 
KHMH sHaMeHaienfluH Buna 



2 rrb 2 tn 


TaKne SHaiieHaTenn, Boodme rosopfl, ne onacHu h npii HHierpMpoBaHnw 
no p^, K pacxoHMMocxflM He npnBOiyiT,KpoMe OHHoro cnyqaa, ’ 
Koma wueex uecxo BMpryantHoe nopovnHeHHe j;Eyx ^aci'Hp c HMnyjitcauH < 
ip. B 3T0L? cjiynae 3 bhcuihx npwdjii-ircetiKax noaBJTflioTca DHepre- 
THHecKHe sHaneHaienH Buna 



E3ii;yinHe k pacxoBiKWGcxH. $n3HqecKH 3X0 osHanaei, mo naxe xorna, 
Korna BsaHwofleiicTBHe nponopuHOHaJiLHO wanoMy iiapaijeipy , BsatiMO- 
HeMciBiie ueacHy HaciimaMn c npoTWBoriono'^Hyyn iiMnyjiBcauM dynei EecL- 
Ma cymecTBeHHHM, ec;iH loniKo otm Hwr;y;iLCU nocraxo'jHO uanu. 

JlaHHaa xpyHHocTL duna ycxpaHena nocpeHCTEOM paspadoiKH ocodo- 


ro yexoHa KaHOHH''jecKii 

0 riHCH E aiOEiMx BU !! 0 :: 0 i; o 


liDeodDaoOEaHi'in . liiaacio bOSe-aiinjIiiTyH &, Pj , 

« ' ■ -k 

naoTi-m M 3 KOiueHcaxa h EoaspaneHHe ee b 



t 
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B KOTopux 11,^ , - Demecrueniiue (JyHKUMH wuii.yjii>ca ^ Gi))i:!aiimje 


coonioujeHweM 


oOeciieMMBaiooiWM KanoiiH'jecKMii xapaKiep npeodpaooBaHuH. BEe^eHuuc 
(JjyHKUMH dbijiM iioJiodpaHU laKHM odpaaoM, 'rrodu b paccMaTpHBae- 

MOM npiidjitKeHMH ocHODHue 'j;ieHU Bsai'iwojteMciBHfl we'-icny "hobumm oooo- 
HaMH" aiiHy;iHpoBa;iMCi). Otmij nyrew du;ia nojiy^eHa (popuyjia oiiep- 
vm ojiaiieHiapHux Bo sdyjCAeH HM 

2 (p)=i/i^rvV(p).(£j , 

B KOTcpoa \)(p) - aMnjiMxyiiia pacceflHMfl Aeyx qacxnu b Bophobckom 
i]pnd;iHi£eH!'iH, XV - n;iorHOCTi. '4iic;ia 'jacruu, vim\ iipudjiHxoHHO, hjih 

MaJIUX H dOJlLUlHX HMliyJILCOB : 


E(p) = i pi ■l/n\)( 0 ) 
E(p)=^ +n.V(p), 


Oiciona y'lice Heipypo saMexHTB, oanpwMep, c noMouiBC MSEecxnoro 
npweua JlaH^ay, '^xo paccMoxpeHHafl JiMHawH^ecKafl CHCxeua odjia^aer 
cboMcibom cDepxxeKy’jeciM. 

JeKCTBUieJIbHO, IBBHili' XpaHCMUMOHHOa tlHBapuaHTHOCTU HMeexcfl 
KOBapnaHTH 0 CT,i> fio 0 iHouieium K MOMeHeHHD Ha'iajia oxc^exa MMnyjitcoB. 
nooTowy, ecjiH naiiia CHcreya ABWccexcH co CKopociBio ll , to oneprwa 
ojieMeHiapHux Boody-iiCjieHMa dyaex 

Ecp)- p-u. 

Kan BMiiiHo, ora oHeprwfl scerfla iio;io’;iCMTe;ii>Ha, ec;iH tojilko 

I (X I IrTlLn/ . 

CP) P 

TaKMM odpaaou, 3auejt;ieHne othbjibhux 'qacxim riyreii BHiianeHUii wx 
H3 KOJiJieKTHBa, HJiH, 'jxo TO/ice cawoe, nopo'XAeHHe ojieweHxapKHx 
B03dy£ji[eKKa OHepreTmiecKH ho BHronHO. 

CocxoHHiie UBirxe HHH , npM nocraxoqHO MaJiax CKopocrax dynex, 
C;ieHOBaxe/iLHO, CTaOHJiBBUM K MU HMSeM renepi. CBHSaBHUH KOJIJieKTiiB, 
od/ianaioiiiiiiK CBOiicTBOM CBepxreKy^ecTu. 

HenaBao nau y)],aJiocL ododiiiHxt ynouMHaBumHcfl weioji KaHOHH^ecKwx 
npeodpaaoBaHHfl h cc^e.iaTB ero ripnroiiHHM j];m HccjienoBaHUH iipodjiewti 
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CBepxieKy'^iecTH (pepMU-cwcrou m iipeiAc Bcero, JUfl iiocTpocHwa leopnH 
CBepxripOBOUHMOCTH. 

3neci> pejiecoodpaGiio dyner CKaaaib necKOJibKO c.'ioa no rioBoJiy 
nojio'dceHHfl, cooAaBiuerocfl d aiuM niiTepecnoM od;iacTM. 

B TeneHMe iiJiHTejibnoro Hpeweiik', necMorpa E^a pnii, ycnexoB ^acxHo- 
ro xapaKiepa, BCflKHe nonuTKH riocTpoenH;i MHKpocKonHiiecKoii leopnH 
CBepxnpOBOHHuocTH He npHBOUHJiH HM K KaKMM pesyjiLTaTaLi . 

Cy luecTBenHuM BK;ian b paoBiiine leopnH duji ciie;iaH b 1950 r. 
$pejiwxow, KOTopuH iiepBLJit BtJCKasa;! witeio o tow, hto HsjieHHe CBepx- 
npoBOUMMOCTH oiipenejifleTCfl rjiaBHUu odpaoow BsawuuiieHcrBHew ojieKT- 
poBOB c (|)OHOHaMH peiueTKH, T.e. Tew cuwyw BaaMMoneiiCTBMew, KOTopoe 
B HopwajibHUx ycjioBMHx odycjiOBJiMBaei odunnoe conpoTHBJieHMe ueTaJiJia. 

Xopouio HBBecTHO, nio 3;ieKTpoHU B ueiaJiJie nHreHcwBHO BsaHuo- 
neflcTByDT H Mexuy coOoii, cnjiawn KyjioHOBCKoro oTraJiKMBaHra ,n c 
aTOMHHMH peoieiKauH. 

OnHaKO dujio saweneHO, hto snojiHe y AOBJieTBopmeJiLHue pesy^ibia- 
TH noJiy^aBTCH, ecuw hcxojjhtl h 3 npencraBJieHHa o HesaBMCHMocxH 
HBWdceHiin ojieKipoHOB, HHa^e roBopfl h 3 npei].cTaEJieHHfl o tow, mto 
oaeKTpoHU B wexaaae odpasyioT HAeaabHuii $epuH-ra3. 

Hano To;ibKO c^^jirraTb, bto codcTBeHHaa 3Heprna oaeKTpoHa He 
paBHa npocTO ~ , a npencTaBaaeTCH HeKoiopoii jT.pyroii (pyHKPH- 
eM HwijyaBca G(-p) . BawaHwe wHieHcuBHoro BsanwoneMCTEna b laKOw 
TaK HasUBaewoM, onHooJieEipoHHow npudawseHiiH, npMBOiflinew k npaBwab- 
Hbiw pesyjibiaTaM npn wccjieAOEaHHH Li,eaoro pa^a aEaeiiHM, cboumtgh 
awiab K 3(^eKTHBH0wy nsweHeHHEi saBHcnwocTH oHoprnn iiacTimii ot hw- 
nyabca (lOHHee KBasHwwnyabca) ^^acTWUU. 

Eme B cawoM Hanaae paapadoisH Teopnw weiaaaoB Baox BbiUBWHya 
Hues) 0 TOM, 'ETo conpoTHBaeHne JiEHseHMD oaeKTpoHOB B wexaaae, ody- 
caoBaMBaeicfl, Boodine caaduw, BsaHwonefiCTBuew mx c KoaeOaHHawH pe- 
UieiKH, C (JOHOHaWH, 

DaeweHTapHoe BBawMOJieMCTBiie no Baoxy coctoht b noraomeHnw nan 
HcnycKaHWH $0HOHa aaeKTpoHow (cw.cpnr.'I), 

TaKaa cxeua h duaa o$opEMeHa 
$peaHXOM c noMoiUbio npeaciaBaeawa bto- r 

pH'iEHOrO KBaHTOBaHHH. 

$wr.I, 
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B paspac^oianHoM m.-i mohu;im rauw^ibiomiaii pacoMarpuBaeMoH hh- 
HaMM'^ecKo^^ CMcreMij c;ocroM’r H3 cyMuu 'aijKpeKTHBHfcix Dnej.rwM ojieKi'po- 
DOB, 3Heprnti ({)0 t;)ho) 3 raMi-iJii.TOi]naHa B3anM0j,i;eRcTBiifl, cooTBe'xcTfly- 
tomero npopeccQw I'lciiycKaHHH h iior;io!;ieHMfl tpoTonoB (cm. (pHr.l). 

Cjienyei iion,DepKiiy'ri>, dto .'Janata HccjienoBaHXB xaKoM zi;HHaww’jec- 
KoJi cwcxeiiu npe;j;cTaa;ifl;ia BecLwa doxitiune MareMaximecKwe ipyflHociw 
H nepBOHUDajiBHfaie rionuiKH nocyienoBaxeabHoro peiueHHa ee repnexH ae- 
y«a^y, 

HanOiTeM He MeHee,o'rMerHTL;, dto 3tm nonuTKH curpajin sasnyfo 
po;i£ B HccjienoBaHMM Bonpoca o npHuenHuociH odutiHOii Teopnn Boswy- 
meHMS B naHHOM c;iyDae. 

XoTH $pe;iHx H He cuor peuiMib nociaBiienHyD kw aaflany m no- 
cipoHTL MHKpocKonwHecKyio reopMio CBepxnpoBoniiuocTM, eMy yAa^ocL, 
HCxonH M3 odiuHx KaHecTBSHHux coocipaiKeHHB saKJiio^MTb, DTo TeMHepa- 
xypa (Jaaoaoro iiepexona h 3 HopMa;iBHoro b CBepxiipoBoUflmee coctoh- 
Rue, JiojiaHa dhiTb npH npo^wx pasHux ycxiOBHax nponopuHOHa;iBHa 
OHepruH, T.e, odpaiHo nponopuHOHaxibHa KBanpaiHowy KopHio h 3 wac- 
cu aToua peiuerKw. TasoH "MsoTonHHecKHfi" 3(|x|)eKT duji BCKope odHa- 
pyseH Ha onuie, 

riocjie 3Toro Ba'iJCHoro oikputhh y mhofhx (iw3HK0B noHDH.iacB yDe- 

peHHOCTB B TOM, MTO BJieSTpOHHO-cJOHOHHOe BSailUOUeilCTUHe iteMCTBH- 
Te;]i>HO OTBeicTBeHHO 3a noHB^ieinie CBoKcTBa CBepxnpoBOflDwocTH. 

OciaBa^ocb, ojiHaKO, HeflCHiiM,i5aKMM oOpaooM 3X0 c/iadoe BsaKuo- 
neEcrBiie HSueHAei cipyKTypy ojieKipoHHoH cucienu. 

MHTepeCHyio (jHSHHecKyD wueso pa3BH;iH lila^poi h ero coTpy^HHKw, 

EQ^ylBQs^ c 1954 roiia ohm noBipodHO odcy^HJiH npe ncxaEJieHMe o 
cymecrBeHHOfl poM napHUx Koppexiapwii, b ocodeHHOcxH Meany ojickt- 
pOHaMM, HaX04flmHMMCB BdjIH3H nOBepXHOCTH §epMH, 3rH KOppCjlMpOBaH- 
Hue ojieKxpoHU npencxaBJiAxiMCB mm cyuieciBeHHUMH b cbasm c HExieHMew 
d03e-3HHMieriH0BCK0M SOHUCHCapUM TaKHX OdpasOEaHUK, IIOHBJieHHe 
KOHi!;eHcaxa ohm xpaKXOBaM KaK BosHMKHOBeHHe CBepxnpoBownero 

COCTOBHMXI, 

nonnepKHeu, mto napa s^ieKipoHos, Baxo^BuiaBca b dose-oaHmieM- 
DOBCKOM soH/ijeHcaTe, odaaiiaeT HyaesuM iioxhum MMnyjiBcoM. B KOHuen- 
UMM !lIa$pora, Baxjjepa m Bjiaria ochobhum ^aExopow, odecneMHBaiDuuiM 
odpaaoBaHMe KoppeJiapoBaaeux nap, asjiHexca *peaHXOBCKoe npiixaieHMe 
HEyx aaeKxpoHOB b oKpecxHocxH noBepxHocrw $epuH. 


JlaxBHeiiiiiee npoitsMseHMe b pasBHTHw xeopHH duao nocxHXHyxo b 
padoxax Kynepa m BapaiiHa-Kynepa-lllpH^^epa. 
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. 1 , 


PaCioia Kynepa no^iBUjiaci) b i9;'6 roj^y; Kpai'Kaa aaMCTKa UapAiiHa- 
Kynepa-lIIpH$epa du;ia oriyCjiMKOBaHa e aiipe;ie 1957 rona, a DOJipodHaH 
padoTa B BieKadpe 1957 rojai. 

3th asTopH paccMoipejiH yripomeiiuyio cxeijy ^ u KOTOpow aaiiaaiiUBaio- 
mee BsaHMOnericTBHe 3 ;ieKTpoiioDy iiepenooHMDe (potioiiawM^ 3aweHeno Mriio- 
aeHHbiM, npHMUM BsaHMOnelicTiiHeH DJicKiponoB. BawerMw, ijto iipw pa3;io- 
■(ICeHHH no CieneHHM O/UJKipOHHO-CpOTOHHOrO BJaMWOAeftCXBMfl OCHOBHLIW 

npouecooM, upriBOnamuM k BsawuojJieMcTEHio oaeKxpoHOB dyjieT npopecc 
odMena oumhh BMpTyaatHUu (|iohohow (cm. (pwr.E). 

CooTBeTCTByiomHii MaTpunHUfi p' p 

aaeMBHT dyner HweTi. pe30HaHCHbiH ^ ^ 

xapaKiep: | 


T(p,p',(^)=^' 




(E(p)-E(p))' 






rue tO(C|^) -OHeprHfl ipoiiOHa c Munyatcoi^i C]/ . 

%odH paccMaipMaaTL tojibko npHMue, wrHOBeHHHe BsaHuoneHciBUfl 
Mewny oaeKTpoHaMH, KOTopue cxeuaxH^ecKH p^' \ 

MO'SHO ;i30dpa3HTL Ha (pHr.3 h euecxe c 
reu coxpaHHXB KaKyo to cepibI) c nepsoKa- 
qaaBHOii saJia^eB B.K.I!!. hojjihu npHnwcu- Pj+pj-R^Pa 

BaTB XaKHM OJieMBHXapHHM BSaWMO ifeMCXEMilM 'Mr. 3 

MaipwHHHfi 3;ieMeHT (BepxeKc) T'(p,p,(^) . Bamy cbo^hocxh otos 

(pyHKUHM M ee HenpnHXHHx ocodenHOCiew, wanpHMGp odpameKH.a e dec— 
KOHeHHocTB c iiepeMeHori 3tiaKa, B.K.lil. iipoBoitflT naJiBHeiiiiiee ynpome- 
Hwe, Ohh $aKTM^ecKH sawennioT cpyHKUHio ’Tfpp', (|,) HeKoxopoii nocxoHH 
BOM 'T BHyxpH oHeprexw^ecKoro cjioa okojio rpaiiHixbj noDepxHocxH 
§epMH C LIHpWHOM U) , paBHOfi BeKOXOpoH CpeAHefi 9 HeprHH (pOHOHa. 

Bho DToro CBOfl T’(p,p',C|,) nojiaraexcfl pasHOi! HyBio. 

TaKWM odpa^OM iiojiy^aexGB woneBB, xapaKTepHayeaaB raMHJibxoHwa- 
HOI.;, COCXOflEiHM H3 CyMMH 3 {|)jieKrilBHUX Blieprufl OJieKTpOHOB H raMHJIL- 
xoHHaiia BsawMOJTeHcxEHfl EumeyKasaHHoro inna. 

O^HaKo H 3xa iiocxaTO^BO yiipoiiiGiiBaji MO»Ae.’iL ortasa.iuCB EecLMa 
GJio'xiioii HJiJi HGc.Ta Ji,osaHHfl , Tpn aEXopa noiujiw bascb sine na cjienyio- 




ZS62>''B6 





mee BecBMa cymeciBeHKoe ynpomeHne. Ohw ocraBium e raMuJitTOHnane 
BsaHMOJieHcTBHfl roiiBKO re 'j;ieHu, y KOTopux -p + p 

TasiiM odpaaou, b CBoea OKOHqarejiLHoii cxewe'oHH^-MMTUBaiOT BaaH- 
MoiieiicTBHe tojibko ue'^iiy napayw QjieKTpoHOB c HyjieBUM cyMuapnuu 

Hi 4 ny;iLcou njiH,uHa^e roBopn, to;ilko Me^fly napaw b coctohhhm kok- 
neHcara. 

pn 3T0M, BBMuy nocTOHHcrfla 'T , B rauMJiLTOHHaHe aBTOMaTw^ec— 
Kw ocraDTcfi to^lko tjjieHti B3aHuoJ^ei1cTflna Mesiiy napauH, cocraB;ieHHu- 
MH M3 ^aCTMU C npOTHBOnOJIOSHaUH CriHHaMH. 

Kcxojih h 3 npejj,CTaB;ieHHfl o row, mo 'lacTHi^u c npoTMEoriojioacHULiH 
MMoj^jiBcauH M cnnHawM odpaayfoi CBHaaHHue napa, yKaaaHHue aBiopu 
Budupaior EOJiHOByio (pyHKUUio ochobhofo cocToaHHa b sMiie npowB^enenwH 
riapHUx $yHKHHii, conepsamnx napawei-pu. 3im napaMeipu onpeA 8 ;iai.rca 

M3 EQpMQUMO HHOrO ripWELtMIlQ MWHMlyjyMS 9HGprMM, 

Bap^.a^»OHHua Dpi.H«Bn 6m npaweneK vim iaKie njia ucc^ieMBaHM 
BoaOy-dCKHBHx cocioaHaB « iiooipoeBHd lepMoMHaanvecjax fyaKumi. 
aKHii nyiew ohm ycxaHOBiWM, tjro anepruH BoadyiCiieHHux cocroHiiMH 
ornexeHu mejiBio or onepi’MM ochobhopo cocroAHMa w x^ro b mx cxewe 
noayt^aerca cbomctbo CBepxnpoBOflMuocTM. 

OCHOBHue xapaKTepiicTHKM CBepxnpoBOAMuocm b mx reopMH nocra- 
TO^HO npocro BLipa’xaiOTca mpea abs iiapaweipaT, (d h Baxoiinrca 
B y noBAerBopMTeajbHoid Ka'iecrEeHHOM coraacMM c SKcnepMweHTou. 

OiiHaKo BBMay Toro, qro iie^aeMae b weiojie ipex aBropoB yiipo- 
[iteniTa m npMdjiMseHwa HaflJiesayMM odpasoM He 0docH0BbiBaK)rcfl, boohhk- 
JJM doABioHe coMHeHHa a orHoiueHHH ydeuMreatHocTM pasDadoxaHHoH mmh 

TeopMH. 

TaK, HanpWLiep, B HeKadpLCKOM Houepe Progress of Theor.Flv'o. 
anoHCKMe $m3mkh HaKama m Kacya onydawKOBaaM no oiouy noBofly 
aaueTKy, b Koxopoa ohm npHxonax k BUBOiiy o tom, tiro reopwa B.K.lii. 

He Moaex paccrjaxpuBarBCA bSk iieflcxBMreai.HO UHKpocKonHqecKaA leo- 
PHfl H noasHa cqMxaxLca ^eHOMMHoaorHqecKofi. Oi^H0 M3 BoapaseHun 
BUHBHHymx AllOHCKMMM aBXOpaMH COGXOHT B ' TOW, HXO IJOflBAeHMe 3Hep- 

rexMtjecKoa ineaw odycaoB.'ieHo xoabko lew, qio ynHTHBaaM 

JiMuit BsaMMOneMCXBMa nap c HyaesHM HunyaLcou. Ecjm dy ohm nocaej;o- 

Baxs.’iBHo yqaw pce BaaHwoireMcTBHA xMna #ir.3, xo mean da He OKasa- 
aoci,» 

v.'TO BoapaseHMe npeAcraBaaercH Han coBepmeHHO npaBMatHHu, 

HecMoxpa Ha xo, mo hx apryueHranHH,no Haraeuy wueHMio.Heyde i;Te;i}.- 

Ha. 
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J[e;io B TOM, *^10 ULi renepi. .MOseM iioKasaiB, qxo npw yiiere Boa^iuo- 
iieHCTBMfi ue-icny Bceww riapauM onepreTw^iecKoM uie/iH ne dynei H3-3a na- 
Jimm Ko;i;ieKTMBHux KOJiedaHwH c oneprHflMH, ot 

TaKMu odpaaoM, noflB;ieH;ie oHepreTH'jecKoii me;iH i; leopnn E.K.IIJ. 

He ycTaHafl^HBaeicfl hcxoiw h 3 saKOHOB KEanroBo!i '.'exaHUKH, a LpaitTM- 
HecKW HaBflsuBaercH d tow wacre hx paccysjteHUu, rjie ohm ordpacuBa- 
DT BaawMOneHcTBMfl Doex iiap, Kpowe HaxouHiiiHxcH e KOHX,eHcaTe. 

Eme no Toro KaK d MocKBe cxana MSBeciHa iionpodnafl padoia 
B.K.IU., B KOHne ceiiTHdpfl npoa/ioro rona, wue ynanocL noKaaaTL, 

HTO weion paspadoTaHHUii Hawn nM nocTpoeHHa wHKpocKonH'jecKori leo- 
PMH CBepxieKyHecTH Gose-ciicieM wosei durt ododuien m jim nocyieno- 
BaTenbHoro riocTpoenufl leopHM CBepxnpoBoni/iMocrM Ha ochobs nepso- 
Ha^anLHoii MonenH ^'pe/iuxa. 

Kan y£e roBopMjiocB,rawHnLTOHHaH pHaiw^ecKox ciicTewH e otoh 
MonenH npenciaEnHeTCii cywwoii 3(|)(|)eKrMBHux oHepnia o^eKipoHOB, 

$OHOHOB H raWHJIBTOHHaHa oneKTpOHHO-$OHOH Horo BSaHWOneKCTBMH. 

Bujio saweneHO, 'jto npHweHeHHe odtiHHoa leopwii B03MyineHnK wa- 
raJiKHBaeTCH snecB Ha TpyjJiHOCTM loro caworo THna,KaK h b cnynae 
Eoae-CHCTew, o Koxoptix ynowHHaJioci> b Ha^a;ie Hacxoflinero noKJiana. 

B cawoM nejie, waipHHHue DJieweHXH, cooi'EexcxEyiomHe iiopo'/KneHMio 
"HacTHpu” M3 "BaKyywa" ((j[)epMH-c$epu) Bceriia conpoBOKnaioTCH oHep- 
rexHHecKHMH aHawenaxenHWH: 

B KOTopux £(^l<)=r|E(k)-'Ep I npencraBMex oHeprwio HacxMiJiH, 

aneKxpoHa (E(i<)>Ep) mjim iwpKM (E(l<)<Ep), cxaHOBniAyDCfl waiiofl 

y noBepxHocxH $epMM. 

TaKne sHaweHaTenH Boodine ne nsnaioTCH "onacHUMM" ii npi-i MHxer- 
pupoBaHHH 110 HMnynBcaw k pacxonMwocxM He iipHBOi];MT,Kpowe xoro 
cnyHaa, Korna iiueeu neno c BwpxyaBBHbiw npoueccoi^ uopoxneHHH 
onnoM napH des $ohohob. Torna b cwny aaKOHOB cexpaHenuB HacTiiuu 
3T0I1 napH dynyx WMexB npoinBonojio-nHO HanpasjieHHue MwiiynBCH ik , 

H 3KepreTHHecKHfi aHawenaxenB 26 (k) cxaHOBMicH ydce onacHUM npii 
MHxerpauHM. BauexMiM najiee, hxo cnwHa axoii napn xair^ce dynyx npoxM- 
aono.’iosKH. 

Ododii[afl Mexon KaHOHMHeCKMX npeodpasopaHnii 113 Hanieii leopriM 
CEepxTeKyHi-'CXM Boae-CiicTew, mbi BBe;iH HOBwe (pepMM-awnjiHxynu CV c 
noMociLK) cooTHOiueiiiiii: 
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rfle U' . , 'll. - Be^ecTBGHHbie (liyHKUHn, CDH^aHHue yaBeiicTBOw: 

X 




1 , 


rapaHTHpyioinHu naHOHH^ecKiifl xapaKiep paccMaTpwBaewux ripe ocipasoBa- 

Hwa . 

Onpene;iiiii U/^ , 'U'^ H3 HHierpaJiLHoro ypaBHewHA, Bupa'Wioineio 
ycjioBHe odpameHHH b hj/jib cyMMaprioro BKJi^na unppawM H-na BnpTya;ib- 
Horo npouecca poiKi;eHWfl HByx (pepunoHOB cawnw 

Mbi yiiH^ro'iKHU le Maipn^Hue .ajieMeHTLi, KOTopue conpoBO’xnaiOTCH "onac- 
humh” aHepreTM'recKriun sHawe'^aTeaflUH n .iiiKBimi'ipyeM npenaicrEHe 
pH npHMeiieHHH reopHM BoawymeHHa. TaKwu nyreia dipw noHy^^eHU (pcpuy- 
p pa pac^eia ocHOBKoro CBepxnpoBopmero cocToaHwa ii ero Boadya:- 
neHMil (bepwHOHHoro iHna, c xapaKiecHoK aHepreiipecKOH iiieJibo. 

riopepKHeu, ^To npoBepHHue uccaepBaHMa nourBeppaw iipaEwab- 
HOCTb, B nepBOU np'.idair^ceHMM, tpopuya ,noay'^eHHUx C.K.li!.; :;Ha pac^eia 
ocHOBHoro CEepxnpoBopmero cocioaHwa h ero (pepiviiioriHbix HoodydpeHHir. 

I/jbi npoBeaz iraaee, cHCTewaTH'yecKoe odcaepBaHwe woHeaz ^ypeawxa 
H ycTaHOBZHM, iiro B Keil, Kpoue BoadyapenMii (pepwnoHHoro THna^Mweioi- 
ca eiiie aoaaeKTnBKHe doaoHHue BoadyoCnenHa. 

Jlaa oToro nsEecTHaa LieiopKa FeaLMaHa-DpiOKHepa-CaEaAa duaa 
ododiiieHa B iiyxe weiop npHdai-rsceHHoro BTopx^Horo KBaHioBaima, pao- 
BZEaBuCroca Haun panee cosiviecTiio c C.B.TadHiiKOEbii.?. 

Ebiao yciaHOBaeHo Haaipze nsyx timiob KOHaeKTiiBHUx Boady/KJie- 
HMii - npoitojibHUx H iioiiepeqHux. EHepr'aa npoAOHbHbix xoaecianzii npo- 
rioppoHaabHa BoanoBOwy qricay. Teu cawHM e mophm ^peaiixa onepro- 
thmsckoFi Me'py ocHOBHyM CEepxnpoBoprU'iw cocToaHiieM z eo ady'sneii- 

HUIvUJ COCIOHHZaWM Hei. 

liHiepecHO oTweiziL, ^lo zuenno : Toro rzna BoadyxneHza ociecne- 
MZEatjT HeycTorp'HEOCib HopwaabHoro cocToariza. Ecan diopizaabHO 
paccqzTaib zx cnexip aaa Taxoro cocioaHwa, mu ripripM k miivimum 
oHa^eiizaM oneprMM. 

Boady-pezza iionepeziioro rzna CBaaaHH c E;aL;eHZHMz^ iqk 
CK a3aTb,ZMeiOT porauzozHull xapaurep. 

Gaueizbi cezuac, zto MOAeab 'i>pe.azxa, c y.iozzecKOii to^kz .'jpeiizH 
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nweei TOT BeCLua cymeciBeHHhiM HCAocraTOK, mto e Heii CEoiiciEO oia^px- 
npoBOfluwocTH nojiytjaeTca Bcerjia. ^To, o'-jeBMXiio, odj'CjioBaefio leu, ^jio 
B Heii He y^jxeHo asHbin odpaaow KyaoiioBCxoe oTTaaKiiBaime Meiji;y aaeKi- 
poHawH, nporHBOfleflcTByioinee cppejiiixoBCKoiviy iipHTHseiiMK). 

B xeopHH BapAHHa, naa y^iexa oioro (paKropa npm.!ei! 3 H de^ oOoc- 
HOBaHHfl caenyiomiifi npHew: m 3 nocroannoM , odycaoBaeHHori aaenr- 
poHHO-pOTOHHUid B3aHuojieriCTBnei,i npocTo BUMMiaeTca nocroHHHaflT 

coui/ y 

cooiBeTCTEy romaa ycpe/tHenHowy oHa^euiiio oHcpriiii KyaoHOBCKoro B 3 anido— 
iiefiCTBHa aaeKipoHOB: 

Jlaa yayqnieHHa MOAean <5peaHxa, B.B.Toawa^eB h jl.B.lllHpoKOB paccwor- 
peaM HHHauw^ecKyio cwcTeuy^B raMiiaLroHiiaHe KOTopoSjKpowe 3aeKT- 
poHHO-poTOHHoro BsaHwoneiiCTBMii^ HonoaHHieaLHo BBenenu hbhhm odpa 30 u 
^aeHU, oooTBeTCTByH3[mie KyaoHOBCKowy oiraaKiiBaHUK) wesfly 3/ieKTpoHa- 

B pesyatTaie hx nccae^0BaHHH OKaaaaocL, qro ycaoBwe CBepx- 
npoBOBiHidocTH oiaH^aeica oi Bap^WHOBCKoro lew, ^jio BatiMTaewycT^P^^g 
Heodxoj^Hiio npeABapHTeaLHo pasneaHTt Ha Beaw^iiny nopaJiKa JiorapM(|)iia 
OTHOiueHna aHeprun pepuH k cpenHeS aneprHH (poHona. 

BHao npoBeneHo laKiice Hccae iiOEawne BaiiaHHa KyaoHOBCKoro oiraa- 
KHBaHHH Ha 3HepreTw^ecKHii cneKip KoaaeKTUBHHx B 03 dyacii,eHKK, 

BuacHHaocB, tiro saHaHne na nouepe^Hue poTOHHue BosdyacfleHiia 
He cymecTBCHHO, m b ochobhom CBOitmca awiiiB k apipeKiMBHOMy HsiiCHe- 
HKB3 napaweipoB. 3aro oho OKaaaaocB BecBwa cyuieciBeHHHM E.jia. npo- 
itoaBHHx KoaedaHHH. BiiecTo "KBasH-aByKOBKx" BoaedaHwa b dHepreiw- 
HecEOM cneKxpe noaBafleica seiBB xi'inuHRO naasueHHux KoaedaHHMj 
npasna^c saKOHou ii;ncnepCHn,pe3K0 oxaH^afouieMca ox HopuaaLHoro, 
npH idaaHx HMnyaBcax, 

Mc'jepnHBaei aw axa bcibb ace bo3Mo-jchocih naa npoi^oaBHUx Koae- 
daHwSjOcxaaocB eiiie He noanocTB)© BHacHeKHUM. 

PaspadoiaHHaa HaMn wexonnKa HnaoHii odpaaow He csasaHa co 
cneHHq)HHecKHMH OGOdeHHOciaww oaeKipoHHo-^OHOHHoro B3aHuoneficxBHa. 

Taa, B.B.ToawayeB h C.B.TadawKOB npuMeHMan ee aaa HCCJieBOBa- 
HHa odn^ro Bonpoca o GBepxieKyHecxH HenijeaaBHoro (pepsiH-rasa co 
caaduM B3anM0fleaciB'/iew, 

Ilpa 3T0JJ noay^HaMCB peayaBiaxH xoro '^e xapaaxepa, Kaa h le, 

0 KOTOpHX rOBOpWaOCB SUUie B OXKOHieHMH TcOpHH CBepxnpOBO BHiSOCXK , 
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cu.pxn.sv^eciH iiponB.MercB » laxoS, ei;«, ,•,... 

00 lonop^i, ij HeK nruinmiTiyw cjijiu ripnTH-/iceHHfl. ’ ’ 

oTou x.':)uairrepik.t; OT;iitt)He ox Hooe CiioroM, rite iuur CBepxreKV - 
OiJtJl OnpUHTCruy t'T cn;iu o n’d.’lKHUaHMH, 

Boonex, ^|.ii3«>,eui(0., Kaimi!,,i oipjEi'yiM ccGpi:iiiJoi,oM„,.,-o 
-BepxTeayijec'fH cocrojiHWfl (pepuaoiiHoit CBcreufj ;;.icye''G^i ; j„. vvi. 
IHHU ocipaaow: ‘ 

B iiepBOM iipiidJiuKeHMii HB^iaexca BaKyyMHuw cocTOHHHew w; 

HOBbix .|)epMH0H0ii'', xapaKTcpway Buux npeoOpaaoBaHiJUMH aMn;i;rTy..'iawi‘. 

* 

Bbuiq/ TorOj ^ToOi^, iipeiiciaBaHiui aiiiuurryxu juih cynepiioaMniiiT 
^{30X1^4 M J4upoK vK,- !<) , C(|(epa ^feyi<n BooOnie pacwiTpHeiCfl, 

noflflMiOTCH xapaKxepHhie KoppajiHunH i^e^cfly tjaciwuaiiH (k -k) 

H ^upKawM (k, - k). Har;ifljlHo mosho npe 4 cTaDHri) cede uox’ovieKwe 
cjiei4yioiiiHu odpaaou: nueeicji opMurfenwe KaK we^ny t^acnmaMiiCk -k') 
laK 11 Me-<irj4y i^upKauM (k, - k) . ^ 

nOOTOHy C XOiiKM 3peHH>i OKepPHH B3aHW0JI,e«CTBHa HHI'UJU-IO paa- 
daB..jKri) c$epy >lepMi! SbipKaini C npyroH cxoposH TaKoe 

paciiiMpeime HeByroneo i^jia KHHexiit^ecitoa anepruH. 3(|)(|;ei{TBEHHf( da;iaHc 
3TUX oOoiix g)aKroB H npiiBOiiiir k HaMHHameMy DHepreTH^ecKOuy coctob- 

riUD. B HOpwaaLHOM C 0 CT 0 HKI 1 H, eCBM B3BTL AOCTaXOBHO BHCOKOC ripif- 

dBH-xeHiie.MH Bceraa immu HaaHqae itoppeaflUMM uei.sj qacTHua- 

liH c HUnyaLcaMH kj - ki-q, , iiG ,;p:: Grow 3Ba4eHPie q,=0 Ha’-Jea He 
Oyaex^ M^eiieHo. B coctohhk. xg anecL aueei uecxo paopy.e. 

Aaa aaHHon MacTiiLiy c xynyxicQu k JuieexCH OTnimHaa ot hvjjb 
sepoHXHocTL HaHi'M ppyryc qaCTnu^' C !f.Mny;ii,C0H,T0UHo pesHHw-k 
HeyiB3B pa^yweeicfl '^peayepHo ynpouiaxL iio;ioaeH»{e h roEopHXL o 
CBH'aHHBX napSX qaCXHp. JleiiCTBMTe.XBHO, ecan OTHeCTliCL CepjbeSHO 
ts iCKOMy ripeucTaB;ieHiiH3 h nonctjiirari> 3Heprnio cbhsh napy, ro yy 

HaM 5 ey, hxo dxq dypex loro ae ::opflj];Ka, tixo h oHepniB 

sa^HiiOAeiicrBWH [jap iipyr c npyroy. 

Ha cayoa ^ejie yn Hyeey CBnaaHHHg KOJi;jesTHB xoro ae Twna kqk 

n ri rpo XJ ‘V^rr ,m _ _ ^ 


^ ^ 4. V> A oi, V i 

H iiJiH Boae-cHcrey. Ec;in BocnojiLaoEaitca wecKOJiLKO HeacHoli, 


. ^ w*, -* A.'Ai V V* ^ n u Jfi j HO 

0 jianafouieK xeiiepi, onpe^ejieHPioa ''KBaaH-aarjiflUHOCTBio", TepuxHojiorM.- 

sit H'^’O ronPMT^ r:nfirr r . 

- “? i-LQnu - U B vi aJI i> nn? a iiUpQX If 

P3 C C W6 r UH B8 T B L* KQ^ 'd uuurt „ 

‘ w.j iiduik iJuod-.:\0rIiIcHC8T Vio T5Kk"X B WB’TVg 

imx nap, " ^ 

AHa-/iornfi c Boae-CHCTejiuyii iiomjepiojBaercfl eme le^ oocrQareJii.CT- 
BOM, MT0,Ep0Me o;4Kn(jiepyiioHHH:< soadyaneHun, cooxBercr Eyi^mMx Buna- 
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neHMD H3 Ko;i;ieKTMBa 0T/ie;iLijyx iiacTMU, wueioTCH h EoadyaneHun scero 
Ko^ijieKTHBa D ne;ioM. 

Kqk BHUiio, iio/iy >in aiiiciiicii Kapimia BecLua dj]H 3 Ka k rij-6JtcraBji6— 
HHflM, BUHBHuyiUM H odcy’aaflujMMcn lllQ({)poroM, BaxJiepow, B;iairoii, 
Ha'jwHafl c -1954 r. ’ 

B 3aKJiio'jeHne saueiiiu, tjio b HacioBinee Bpeua nueeTca pan oc- 
HOBaHHa c^jHiarL, qio CTpyitrypa aj^epHoa uaTepwa b KaKoH-To creneHH 
nonodHa saeKTpoHnoii oipyKiype CBepxrjpoB0 5ame.ro uexaJiJid. 

B odoHx caytjaax mu lineeu meao c CHCxeiiauH (|)epwMOHOB, upimeu 
B nepBOM, rpydoM iipndaH-,.c0Hnw moikho hcxo5hii> M3 ripemciaBmeHna o 
HeaaflHCHuociii mBHxeHHM 'jacrnm. 

BaHflHne HHieHCHBHoro BsaiiuomeacrBHa b laKou iipnoameHiiM, 
npuBomameu k yAOBaeiBopHTeaLHaw pesyatiaraM npH onncaHnu ueaoro 
pajia aBaennH cboahtca aamL k 9#eKTHBH0My wayeHeHnto saBHcHMOcxtr 
BHeprHH MacTunu oi Huriyatca. 

OflHaKO B cay Mae CBepxnpoBoaamero weiaaaa hmoko BHepreiHMec- 
saa MacTB cneKxpa cymecTBeHHo odycaoBaeBa noaBaenneu paapuBHHx, 
napHUX Koppeaaun8, 

HMeDicfl ocr^oBaHHfl noaaraTt, mto no^odHoe uce noaoEeHne Oyaei 
H B cayMae amepaofl uaiepHii. 

05HH H3 Ba^HeJiiiJHX apryiiGHTOB B noatsy xaBoro yiBep'iicmeHHa maex 
Tor (|)aKT, MTO npM aaepnux pacmenaeHHax aHeprerwMecKMiiH HyKaoHawH 
HMeeica cpaBHHTeaLHo doatiijofi npocteHi BHaexa 5 eHT 0 H 0 B, 

Haao, pasyweexca, ripaanaTB 5 mto CBOflcxBa ajjep BecLisa cymecxBeH- 
Ho saflMcax ox ax KOHeqntjx pasiiepOB a iipHdaaiceHHe "aaepwoH 
pan" flBaaerca auuii. aaaeKO aaymeH HmeaaHsauaen peaa'i^i'oro noaoKe- 
HBa Bemei!. 

npe^cxaBiiiM cede, qxo a^epHaa uaxepHfl meMciBHieaLHo odaaaaex 
CBoSciBou CBepxieKyqecxH . 

Torma, BpamareafcHiie uoueHXM HHeppuH rwnoieiHMecKMx "decKO- 
HeMHo doatmux" Huep Oujik Oh npaxiHMecKM pasHH nyafo, xaK kok 
CB epxxeKyMaa '«h5kocti> ne itoaxHa yqaciBOBaxL bo BpameHHw, 

B peaaLHUx ampax 9 tm MoueHm HweioT cymecxEeHHo ijefiLiuHe 3 HaMe- 
HHa^ Mea aaa BpameuMfi sas xsepmoro leaa, Grox ipaKx mojjcho ariiep- 
npeTHpoBaxB sas ysasaHHe na cBepxxesyqecrL aaepHolt MaTepiir-, a 
OTJiwMHe or Hyaa Bpamare/iBHUx mombhiob cmiraxL odycaoBaeHHUw He- 
aocraxoMHocTBE ciarwcTWKH ii3-3a KOHeMHocxM pasuepoB aapa. JIjir 
nojiyqeHHfl npodaeuu CBepxxeKyqecxH naepHoti sjaxepHH Hauw dtijia 
npe ajio'iffeBa HCBOxopaB ynpoiiieHsafl MoaeatHaH cxena. 
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B neiJ Mbi yMHTUBaeM B raMMJibroaMaHe ro;ii.Ko B;3awMoneMcrEyifl nap 
HyKJioHOB c npoTi'iBOiio/ioacHHUH HM:iy;ii)Cauw. 

3aro TaKafl M 0 Ji;e;ib j^onycKaei acHynioTM'tiecKM-ToqKiJii pacMei (b 
iipenejie decKoneiiHoro odiewa) kbk ocHOBHoro cocioaHHA, ran w xep- 
MOUMHaMHMeCKHX (pyHKUHK, 

Hcc;ienoBaHHfl BonpocoB leopiia KOHeiJHoro flj;pa, Mine Kaitex- 
cfl, yodcei npe^ciaBMXb HHxepec, Henasno paapadoxanHoe ododmenae 
MSBeciHoro uexoJia $0Ka. 


Approved For Release 2009/08/31 : CIA-RDP88-00904R000100130016-0 





